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PSORIASIS. ACTINIC KERATOSES, AND LENTIGO*
LYON ROWE, PH.D., M.D.
Measurement of the actual volume of der-
mal papillae and epidermis was proposed as a
parameter for investigation in psoriasis and
other benigo hyperplasias by Van Scott and
Ekel (1). These authors reported a four-fold
increase in the volume of epidermis per unit
area of skin surface, but accompanied by an
approximate nine-fold increase in the volume
of dermal papillae, in psoriasis. They felt this
supported the view that dermal proliferation
was one of the initiating events in the morpho-
genesis of a lesion of psoriasis. It was decided
to use this parameter to investigate psoriasis,
actinie keratoses and lentigo.
MATEaIAL5 AND METHOD5
Some preliminary measurements were under-
taken to determine the effects of orientation of
the sections relative to local lines of cleavage, and
of site in the same individual, and in different
individuals. All of these factors were found to
change the results significantly. Therefore, in all
the rest of the experimental material, an immedi-
ately adjacent piece of uninvolved skin was taken
as a control for each specimen and sections were
cut parallel to lines of cleavage for specimen and
control.
Biopsy specimens were excised in the shape of
a semicircle, with the straight edge parallel to local
lines of cleavage. Ten percent formaldehyde was
used for fixation and multiple sequential sections
were cut Se thick, parallel to cleavage lines,
mounted and numbered in order, and stained with
Gomori trichrome (1).
The projection technic of Van Scott and Ekel
(1) and of Thuringer (2) was modified as follows.
A 2 mm scale was photographed through a micro-
scope, and using the same setting, nine sequential
sections for each biopsy specimen were positioned
on the microscope stage and photographed in se-
quence. In printing, the 2 mm scale was enlarged
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so that it printed 240 mm long and all the succeed-
ing photomics of that batch printed with the same
equipment setting so that they too were enlarged
120-fold.
On the prints that resulted, lines were drawn at
right angles to the epidermis, 240 mm apart, repre-
senting a 2 mm piece of skin originally. Then the
original sections were put under the microscope
and compared each with its print so as to facili-
tate the drawing in on the print of the epidermal
stratum corneum junction line, and the epidermal
dermal junction line, and the line outlining the
intraepidermal islands of dermal papillae. Then a
line was drawn joining the bases of the epidermal
rete ridges (Fig. 1).
This was a crucial part of the experimental
procedure. Measurements utilizing a line joining
the bases of the obvious rete ridges on uninvolved
skin in psoriatics, yielded dermal papillary areas
two to three times those reported by Van Scott and
Ekel. Psoriatics in the same age group, and speci-
mens from the same area (upper back) as those
reported by these authors were used, eliminating
these factors as a possible source of error. Careful
microscopic observation then showed that in this
papillary area defined as above could be found
collagen fibers in sufficient number to indicate that
a variable portion of the mid-dermis had been
included. Also, a large number of non-obvious,
small epidermal rete ridges were seen, projecting
only a small distance into the dermis. A line join-
ing the bases of all the rete ridges, large and ob-
vious, and small and non-obvious, included practi-
cally no collagen fibers in the area between it and
the epidermal dermal junction. This area seemed
to represent the papillary cutis. Furthermore,
measurement of this area showed it to correspond
very closely to the area of dermal papillae for
uninvolved skin in psoriasis reported by Van
Scott and Ekel (see results).
Therefore, our line joining the bases of the epi-
dermal rete ridges joined the bases of all the rete
ridges—large and small, as shown in Figure 1 and
2 for involved skin as well as uninvolved skin in
the work that followed.
Using a planimeter and a map measure as de-
scribed (1) the total area of epidermis plus is-
lands plus dermal papillae was measured and then
the area of epidermis plus islands measured sepa-
rately. The area of the individual islands was too
small to measure accurately with our planimeter.
Therefore, since these islands were roughly ellipti-
cal in shape, the longest diameter (a) and the
shortest diameter (b) were measured separately
for each island, and the area of each island deter-
mined from the formula for the area of an
ellipse, area irab/4 (Fig. 2).
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Fm. 1. Magnification X 180, uninvolved skin in psoriasis. The outlining of the upper
epidermal line excluding the stratum corneum, and of the epidermal dermal junction is
illustrated. The line joining the bases of the rete ridges is also shown. The area measured
as that of dermal papillae lay between this line and the epidermal dermal junction line
above.
.Fio. 2. Magnification X 110. Psoriasis. The outlining of the dermal islands, and the
measurements a and b of these islands, is illustrated.
Areo of epidermis, and ereo of dermol papillae
plus islonds were obtained arithmetically, from
the preceding measurements. Centimeters were
divided by 120 and square centimeters by 144,000
to reduce the values found in the 120-fold magni-
fled prints to actual skin measurements. These
area measurements were averaged for nine con-
secutive sections for each biopsy specimen and
thus represent volumes of epidermis and dermal
papillac.
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TABLE I
Results in len1i,o, actinic keratoses and psoriasis
Patient, age, sex, site
Length Area
eidermal paillae and deviation
junction islands
A d
islands epidermis pais an s
Ratio: areaP.!
volved
Ratio: areaPP.!
volved
Lentigo—uninvolved skin
K.,50,female,back
of shoulder
R., 41, male, left
forearm
W., 57, female, left
malar eminence
Averages
asia.
2
2
2
2
mm.
2.6
2.3
2.3
2.4
X 104a2
11.8
15.7
10.3
1.3
0.6
0.6
X 10'
0
0
0
0
X lO4p2
10.2
13.9
8.5
10.7
1.6
1.8
1.7
1.7
Lentigo
K., 50, as above
R., 41, as above
W., 57, as above
Averages
2
2
2
2
4.8
4.5
4.8
4.7
23.7
16.9
15.6
0.9
0.8
0.7
0
0
0.2
0.07
20.5
14.1
12.3
15.6
3.2
2.8
3.3
3.1
2.0
1.0
1.4
1.5
2.0
1.6
1.8
1.8
Actinic keratoses—uninvolved skin
B., 50, female, left
side of face
M., 55, male, right
temple
R., 41, male, left
forearm
Averages
2
2
2
2
2.5
2.3
2.2
2.4
16.4
12.5
15.7
1.2
0.9
0.6
0
0
0
14.8
11.2
13.9
13.3
1.6
1.3
1.8
1.6
Actinic keratoses
B., 50, as above
M.,55,asabove
R., 41, as above
Averages
2
2
2
2
4.5
5.0
3.2
4.2
57.2
48.3
34.2
1.3
1.7
3.4
0.7
0
0
50.9
43.6
31.3
41.9
6.3
4.7
2.9
4.6
3.4
2.9
2.3
3.1
3.9
3.6
1.6
2.9
Psoriasis—uninvolved skin
B., 42, female,
upper back
B., 35, female,
upper back
S., 28, male, upper
back
S., 22, male, upper
back
W.,30,male,upper
back
Averages
2
2
2
2
2
2
3.0
3.1
3.2
3.4
3.0
3.1
17.6
15.5
17.3
16.2
15.1
0.6
1.1
1.0
1.4
0.8
0
0.2
0
0
0
15.6
12.3
15.3
14.1
13.2
14.1
2.0
3.2
2.0
2.1
1.9
2.2
Psoriasis
B.,42,asabove
B., 35, as above
S., 28, as above
S.,22,asabove
W.,30,asabove
Averages
2
2
2
2
2
2
7.9
5.1
7.4
4.6
9.5
6.9
83.9
57.8
59.4
42.2
83.6
1.9
1.6
1.7
2.1
1.5
4.7
0.9
3.4
0
5.0
72.7
50.3
50.9
37.5
71.1
56.5
11.2
7.5
8.5
4.7
12.5
8.8
4.7
4.1
2.7
2.7
5.4
4.0
5.6
2.3
4.2
2.2
6.6
4.2
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TABLE II
Epidermal and papillary area changes in psoriasis'
lentigo and aclinic keratoses
Ratim area
epidermis involved/
area epidermis
Ratio: area papillae
and islands involved/
area papillae and
adjacent islands adjacent
Psoriasis 4.0 4.2
Actinie kera- 3.1 2.9
toses
Lentigo 1.5 1.8
ACCURACY
Each of the measurements (with the excep-
tion of the lengths a and b of the islands) was
done twice for every section. The average of
the difference of these two measurements for
the nine sections in a representative dermal
epidermal junction length column on the ex-
panded scale was about 1.5 em. This was an
error of about 4 percent, providing an estimate
of standard error of a single measurement of
4//2 or approximately 3 percent. Similarly the
standard error of a single measurement for a
typical epidermis papillae and islands column
was about 2 percent, and that for an epider-
mis and islands column was also about 2 per-
cent.
Thus the variation in the averages in these
columns from section to section was essentially
one due to change in the configuration of the
epidermal ridges and papillae, rather than ex-
perimental error. With this understanding, the
standard deviation of the average figures in
the column epidermis, papillae and islands
was calculated for each group of nine sections,
representing one specimen of either uninvolved
or involved skin.
As a check on the accuracy of the photo-
graphic and printing procedure, a standard 2
mm. scale was photographed with every run.
Seven prints of 2 mm. scales were obtained in
this way, and for a magnification of 120 fold,
these should have measured 240 mm. The read-
ings actually obtained were 237, 240, 237, 240,
241, 241 and 240 mm. The observed mean is
239.4, standard deviation 1.7, and coefficient
of variation .7.
The measurements obtained in lentigo, aetinie
keratoses and psoriasis are shown in Tables
I and II. As indicated before, these represent
averages for nine consecutive sections, con-
verted to actual skin size by appropriate
arithmetic.
SUMMARY
Using a technic modified from that of Van
Scott and Ekel (1), the areas representing
volumes of epidermis and dermal papillae were
measured for five eases of psoriasis, three of
actinie keratoses and three of lentigo, with
adjacent nninvolved skin also measured as a
control in each instance.
It appeared, from our measurements, that the
change in the epidermal volume paralleled the
change in volume of dermal papillae in these
three different conditions (Table II).
The parameter suggested by Van Scott and
Ekel (1), that is, the measurement of the area
(volume) of the dermal papillae utilizing a line
drawn connecting the bases of the rete ridges,
might well be a measure of the papillary
dermis.
From this viewpoint, the papillary dermis
and the epidermis act as a unit, and change
volume to approximately the same extent, al-
though to different amounts, in psoriasis, ae-
tinie keratoses, and lentigo, and probably in
many other dermatoses.
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